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PROBLEM TO BE SOLVED: To provide an exhaust 
emission control device for an internal combustion 
engine capable of solving a clogging problem of a 
particulate fitter with catalyst and ensuring the normal 
revolution of a turbine. 

SOLUTION: This exhaust emission control device is 
equipped with a turbocharger 14 arranged in exhaust 
passages 20, 70; an inlet side pressure detecting means 
82 detecting exhaust pressure of an upper stream 
exhaust passage of the turbocharger 14: an outlet side 
air flow detecting means detecting the air flow 
compressed and sucked with the turbocharger 1 4; a fitter 
22 arranged in the exhaust passage 70, carrying an 
oxidation catalyst and capturing fine particulates in 
the exhaust gas; a bypass passage 90 branched in the 
exhaust passages 20, 70 so that exhaust gas bypasses a 
filter 22 and the turbocharger 14; a bypass valve 91 
opening/closing the bypass passage 90; and a control 




means 30 controlling the opening/closing of the bypass 
valve 91 on the basis of a value of the exhaust pressure 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An exhaust emission control device of an internal-combustion engine characterized by comprising the following. 

A turbocharger which is installed in a flueway and pressurizes inhalation of air using an exhaust pressure. 

An entrance-side exhaust-pressure detection means to detect an exhaust pressure of said flueway upper stream of this 

turbocharger. 

An outlet side air flow rate detection means to detect an air flow rate in which application-of-pressure inhalation of air was 
carried out by said turbocharger. 

It is installed in said flueway, support an oxidation catalyst, and A filter which can capture particles in exhaust gas, A 
bypass passage installed in said flueway by branching so that said exhaust gas might bypass said filter and said 
turbocharger, A control means which controls opening and closing of said bypass valve based on an air flow rate which a 
value of a bypass valve which opens and closes this bypass passage, and an exhaust pressure which said entrance-side 
exhaust-pressure detection means detects, and said outlet side airflow rate detection means detect. 

[Claim 2]An exhaust emission control device of the internal-combustion engine according to claim 1 which said control 
means judges abnormalities in blinding of said filter from an air flow rate of a pressure value of said entrance-side 
exhaust-pressure detection means, and said outlet side air flow rate detection means, and controls opening and closing of 
said bypass valve. 

[Claim 3]An exhaust emission control device of the internal-combustion engine according to claim 2 which open said 
bypass valve and exhaust gas is detoured when judging that blinding of a value and an air flow rate of said detected 
exhaust pressure to said filter of said control means is unusual, and is made to generate alarm. 

[Claim 4]An exhaust emission control device of the internal-combustion engine according to any one of claims 1 to 3 in 
which said bypass valve is a waste gate valve. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the exhaust emission control device of the internal-combustion engine 
which has arranged the filter in an organization flueway, in order to remove particles, such as an exhaust emission control 
device of an internal-combustion engine, and soot contained in exhaust gas in detail. 
[0002] 

[Description of the Prior Art]ln order to remove conventionally particles, such as soot contained in exhaust gas, in a diesel 
power plant, in an organization flueway, arrange the particulate filter which can capture the particles in exhaust gas, and 
the particles in exhaust gas are once caught with this particulate filter, Reproduction of the particulate filter is aimed at by 
carrying out ignition combustion of the particles which the particulate filter caught, and removing them. 
[0003]However, unless said caught particle becomes an elevated temperature beyond a 600 degreeC grade, it does not 
light, but the exhaust gas temperature of a diesel power plant is usually quite lower than 600 degreeC to this, and, also in 
the case of a high load operation state, the exhaust gas temperature is only a 400 degreeC grade from 350degreeC. 
Therefore, it is difficult to make particles light only with exhaust gas heat. 

[0004]Then, there is art reduces the ignition temperature of particles by supporting a catalyst on a particulate filter, and it 
was made to make particles light only with exhaust gas heat (in addition), the filter which supported the catalyst on the 
particulate filter - a particulate filter with a following "catalyst - or it is only written as a filter . For example, art given in 
JP,7-106290,B is coping with said problem by making a particulate filter support the catalyst which consists of a mixture of 
a platinum metal and an alkali earth metal oxide. 
[0005] 

[Problem(s) to be Solved by the lnvention]However, even if it is the above particulate filters with a catalyst, only some 
particles may light, but, therefore, particles may burn and remain. When there is little quantity of the particles contained in 
exhaust gas in detail, it is satisfactory, but a lot of particles may occur depending on the operational status of an internal- 
combustion engine, and before the particles which adhered to the particulate filter in that case burn thoroughly, another 
particles will accumulate on particles and it will be in a laminating condition. Then, for example, it is in the part which 
contacts oxygen easily, even if the upper particles burn, For example, it is in the part which is hard to contact oxygen, 
lower layer particles do not burn but induce the phenomenon in which particles burn and remain thus, and there is a 
possibility that exhaust gas may pass by blinding by deposition of particles, and it may become impossible to use a filter 
as it is 

[0006]ln order to rotate a turbine by the energy of exhaust gas in the case of the internal-combustion engine provided with 
the turbocharger, exhaust gas and a filter are cooled in a turbine, ignition combustion of the particles cannot be carried 
out, and they cannot be removed, but it is easy to generate blinding. And if blinding occurs in a filter, a turbine becomes 
difficult to turn around a turbocharger, it cannot fully perform the supercharge by a compressor, and, as a result, cannot 
produce engine high power. 

[0007]This invention was made in view of the above point, and the issue which it is going to solve, It is in providing the 
exhaust emission control device of the internal-combustion engine which can cancel the clogged state of a particulate filter 
with a catalyst, and can secure the normal rotation of a turbine in the exhaust emission control device of the internal- 
combustion engine which installed the turbocharger and the particulate filter with a catalyst in the exhaust pipe. 
[0008] 

[Means for Solving the ProblemJThe following means were used for an exhaust emission control device of an internal- 
combustion engine of this invention in order to attain said technical problem. Namely, an exhaust emission control device 
of an internal-combustion engine of this invention, A turbocharger which is installed in a flueway and pressurizes 
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inhalation of air using an exhaust pressure, An entrance-side exhaust-pressure detection means to detect an exhaust 
pressure of said flueway upper stream of this turbocharger, An outlet side air flow rate detection means to detect an air 
flow rate in which application-of-pressure inhalation of air was carried out by said turbocharger, It is installed in said 
flueway, support an oxidation catalyst, and A filter which can capture particles in exhaust gas, A bypass passage installed 
in said flueway by branching so that said exhaust gas might bypass said filter and said turbocharger, It had a value of a 
bypass valve which opens and closes this bypass passage, and an exhaust pressure which said entrance-side exhaust- 
pressure detection means detects, and a control means which controls opening and closing of said bypass valve based on 
an air flow rate which said outlet side air flow rate detection means detects (it corresponds to claim 1). 
[0009]According to this composition, based on a pressure-loss difference of a value of an exhaust pressure which flows 
into a turbocharger and rotates a turbine, and an air flow rate produced by a compressor linking directly to a turbine, a 
clogged state of a filter is judged by a control means, It is that open a bypass valve, and a control means bypasses a 
turbocharger and a filter and misses a part of exhaust gas in the flueway lower stream when a clogged state is 
remarkable, Quantity of exhaust gas which flows in a filter is reduced, particles are burned and blinding is made to cancel 
by raising temperature in a filter. And when it judges with a clogged state having been canceled by said pressure-loss 
difference, a control means closes a bypass valve and carries out the usual supercharge operation to a turbocharger. 
[0010]Here, while describing briefly ECU (control means) which controls the whole internal-combustion engine, a 
component of this invention is explained. . ECU consisted of digital computers like common knowledge, and were mutually 
connected by bidirectional bus. It comprises a centralized processing control device CPU, a read-only memory ROM, 
random-access-memory RAM, backup RAM, input interface circuitry, an output interface circuit, etc. 
[0011]lnput interface circuitry is electrically connected with a various sensor attached to an internal-combustion engine or 
a vehicle, and if an output signal of these various sensors enters in ECU from input interface circuitry, these parameters 
will be temporarily memorized by random-access-memory RAM. And although data processing which CPU needs based 
on these parameters is performed, CPU calls said parameter memorized to random-access-memory RAM through a 
bidirectional bus in execution of this data processing if needed. An output interface circuit is electrically connected with 
various output equipment, such as a bypass valve attached to an internal-combustion engine or a vehicle, and instructions 
of ECU are outputted from an output interface circuit. 

[0012]A pressure sensor can be illustrated as a "entrance-side exhaust-pressure detection means." An air flow meter can 
be illustrated as a "outlet side air flow rate detection means." When an internal-combustion engine is a diesel power plant, 
a carbon suit, unburnt fuel, oil, etc. can be illustrated as "particles." The "filter" can illustrate filter ******** Diesel Particulate 
FiltenDPF which catches particles discharged from a diesel power plant, when an internal-combustion engine is a diesel 
power plant. 

[0013]The "bypass valve" can illustrate a waste gate valve (Waste Gate Valve:WGV) (it corresponds to claim 4). The 
waste gate valve WGV is an exhaust air bypass valve of a turbocharger, it prevents exceeding a pressure which charge 
pressure usually set up, bypasses a part of turbine inflow exhaust gas gas to a turbine exit, controls a turbine output, and 
controls charge pressure. In this invention, the waste gate valve WGV, Quantity of exhaust gas which flows in a filter is 
reduced, particles are burned and blinding is made to cancel by raising temperature in a filter by bypassing a turbine exit 
and a filter in the case of filter clogging, and missing a part of exhaust gas in the flueway lower stream. 
[0014]ln an exhaust emission control device of an internal-combustion engine of this invention, said control means, 
Abnormalities in blinding of said filter can be judged from an air flow rate of a value of an exhaust pressure of said 
entrance-side exhaust-pressure detection means, and said outlet side airflow rate detection means, and it can also 
constitute so that opening and closing of said bypass valve may be controlled (it corresponds to claim 2). Since 
abnormalities in blinding of a filter can be judged based on a value and an air flow rate of an exhaust pressure according 
to this composition, blinding abnormality judgement processing of a control means can be made easy. 
[0015]ln an exhaust emission control device of an internal-combustion engine of this invention, said control means, When 
judging that blinding of said filter is unusual from a value and an air flow rate of said detected exhaust pressure, open said 
bypass valve and exhaust gas is detoured, and it may constitute so that alarm may be generated (it corresponds to claim 
3). Since alarm can report abnormalities to a driver in the case of abnormalities in blinding according to this composition, 
even when detour processing by a bypass valve or blinding is not able to be canceled, prior management, such as 
artificial reproduction operation, is attained. 
[0016] 

[Embodiment of the lnvention]Hereafter, it explains based on the drawing which attached the embodiment of the exhaust 
emission control device of this invention internal-combustion engine. Drawing 1 shows the case where the exhaust 
emission control device of this invention internal-combustion engine is applied to the diesel power plant which is 



http://ww4.ipdl.inpit.goj 10/6/2009 



JP,2002-070536,A [DETAILED DESCRIPTION] 



Page 3 of 5 



compression ignition type internal combustion engine, if drawing 1 is referred to — 1 - the main part of an organization, 
and 2 - a cylinder block and 3 - a cylinder head and 4 - a piston and 5 — an inlet valve and 8 show an inlet port, 9 shows 
an exhaust valve, and, as for an electric control type fuel injection valve and 7, a combustion chamber and 6 show an 
exhaust port 10. 

[0017]The inlet port 8 is connected with the surge tank 12 via the corresponding inhalation-of-air branch pipe 11, and the 
surge tank 12 is connected with the compressor 15 of the exhaust air turbocharger 14 via the air intake duct 13. The air 
flow meter (outlet side air flow rate detection means) 81 is attached to the about 15-compressor air intake duct 13, and the 
air flow rate of the outlet side of the compressor 15 is detected based on the output signal of the air flow meter 81 . On the 
other hand, the air cleaner 80 is formed in the inlet pipe 71 furnished with the compressor 15. 

[0018]ln the air intake duct 13, the throttle valve 17 driven with the step motor 16 is arranged, and also the cooling system 
18 for cooling the suction air which flows through the inside of the air intake duct 13 is arranged to the circumference of 
the air intake duct 13. the embodiment shown in dra wing 1 - engine cooling water - the inside of the cooling system 18 - 
**** - suction air is cooled with him and engine cooling water. 

[0019]On the other hand, the exhaust port 10 is connected with the turbine 21 of the turbocharger 14 via the exhaust 
manifold 19 and the exhaust pipe 20. The exhaust-pressure sensor (entrance-side exhaust-pressure detection means) 82 
is attached to the about 21-turbine exhaust pipe 20, and the exhaust pressure of the entrance side of the turbine 21 is 
detected based on the output signal of the exhaust-pressure sensor 82. On the other hand, the exit of the turbine 21 is 
connected with the exhaust emission control device A provided in the exhaust pipe 70 which is a flueway. The fuel 
addition nozzle which is a fuel supply means and which is not illustrated is attached to the exhaust port 10. Therefore, a 
fuel addition nozzle is located in the upper stream from the exhaust emission control device A among the exhaust pipes 
70. 

[0020]The exhaust emission control device A involves the particulate filter 22 with a catalyst (henceforth a filter) which is a 
filter which can support an oxidation catalyst to DPF and can capture the particles in exhaust gas in the case body 23. In 
order to remove particles, such as soot in exhaust gas, using this exhaust emission control device A, particles are once 
caught with the filter 22, and ignition combustion of the caught particles concerned is carried out. In order to carry out 
ignition combustion of the particles, exhaust gas heat is used, and also fuel is supplied during exhaust air from said fuel 
addition nozzle, and the reaction fever generated by oxidation reaction of fuel is used. Thus, particles are removed from 
the filter 22 by carrying out combustion removing of the particles, and reproduction of the filter 22 is aimed at. 
[0021]Between the exhaust pipe 20 and the exhaust pipe (flueway) 70, the bypass passage 90 which branched from the 
exhaust pipes 20 and 70 so that exhaust gas might bypass the turbine 21 and the exhaust emission control device A (or 
filter 22) of the turbocharger 14 is formed. The waste gate valve (Waste Gate Valve:WGV) 91 which is a bypass valve is 
formed in this bypass passage 90. 

[0022]WGV91 is an exhaust air bypass valve of the turbocharger 14, it prevents exceeding the pressure which charge 
pressure usually set up, bypasses a part of turbine inflow exhaust gas gas to turbine 21 exit, controls a turbine output, and 
controls charge pressure. In this invention, this WGV91 is opening a valve based on the filter clogging abnormality 
judgement which is mentioned later in addition to control of the above-mentioned charge pressure, a part of exhaust gas is 
passed downstream from the exhaust pipe 70 via the bypass passage 90, and the bypass passage 90 is closed by closing 
a valve. 

[0023]lt connects with the exhaust manifold 19 mutually via EGR passage 24 whose surge tank 12 is the members 
forming of an exhaust gas recirculation system (EGR is called hereafter). EGR passage 24 has electric control type EGR 
control valve 25. In addition, in EGR passage 24, the cooling system 26 for cooling the EGR gas which flows in it is 
arranged. In the embodiment shown in drawing 1, EGR gas is cooled for engine cooling water with ****** and engine 
cooling water in the cooling system 26. 

[0024]On the other hand, the fuel injection valve 6 is connected with the common rail 27 which is a fuel reservoir via the 
fuel feeding pipe 6a. Into the common rail 27, fuel is supplied with the strange fuel pump 28 with good discharge quantity 
of an electric control type. And the fuel supplied in the common rail 27 is supplied to the fuel injection valve 6 via the fuel 
feeding pipe 6a. The fuel pressure sensor 29 for detecting the fuel pressure in the common rail 27 is attached to the 
common rail 27, and the discharge quantity of the fuel pump 28 is controlled so that the fuel pressure in the common rail 
27 turns into target fuel pressure based on the output signal of the fuel pressure sensor 29. 

[0025]The quantity of the injected fuel from the fuel injection valve 6 is a form of a map as the amount of treading in of the 
accelerator pedal 40, and a function of engine speed, Next, the demand torque according to the amount of treading in and 
engine speed of the accelerator pedal 40 is searched for from the demand torque calculation map (not shown) memorized 
in ROM32 of the electronic control unit (following "ECU") 30 to describe, and it computes based on this demand torque. 
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[0026]ECU30 consists of digital computers and possesses ROM (read-only memory) 32, RAM(random access memory) 33 
and CPU(microprocessor) 34, the input port 35, and the output port 36. [ mutually connected by the bidirectional bus 31 ] 
[0027]The output signal of the fuel pressure sensor 29, the air flow meter 81, and the exhaust-pressure sensor 82 is 
inputted into the input port 35 via corresponding A/D converter 37. 

[0028]Near the downstream of the exhaust emission control device A, the exhaust temperature sensor 79 which detects 
the exhaust gas temperature (the degree of exit gas temperature) To discharged from the exhaust emission control device 
A is attached among the exhaust pipes 70. And the oxygen sensor (or air fuel ratio sensor) 83 which detects the oxygen 
density in the exhaust gas discharged from the exhaust emission control device A (filter) is attached to the downstream 
part rather than the exhaust temperature sensor 79. And the output signal of the temperature sensor 79 or the oxygen 
sensor 83 also goes into the input port 35 via corresponding A/D converter 37. 

[0029]Downstream, the catalytic converter and exhaust throttle valve (not shown [ both ]) which involve an occlusion 
reduction type NOx catalyst in a case body are attached rather than the oxygen sensor 81 among the exhaust pipes 70. 
[0030]The load sensor 41 which generates the output voltage proportional to the amount of treading in of the accelerator 
pedal 40 is connected to the accelerator pedal 40, and the output voltage of the load sensor 41 goes into the input port 35 
via corresponding A/D converter 37. The crankshaft which is not illustrated has connected to the input port 35 the crank 
angle sensor 42 which generates an output pulse, whenever 30 degrees rotates. 

[0031 ]On the other hand, the output port 36 is connected with the fuel injection valve 6, the step motor 16 for a throttle- 
valve drive, EGR control valve 25, the fuel pump 28, and WGV91 via the corresponding drive circuit 38. 
l0032]Next, it judges whether the filter contained in the exhaust emission control device A concerning this embodiment 
has abnormalities in blinding using the flow chart of drawing 2 , and the program for realizing filter clogging abnormality 
judgement for avoiding a clogged state and avoidance-control processing is explained. This program consists of Step 101 
- Step 108 which are described below. The program which consists of these steps is memorized to ROM32 of ECU30, and 
is called if needed. All processings in said each step are based on CPU34 of ECU30. 

[0033]ln this filter clogging abnormality judgement, the abnormality judgement map M shown in drawing 3 is used. This 
abnormality judgement map M makes a parameter a pressure-loss difference and an air flow rate, is a map which set up 
the relation with the abnormalities in blinding of a filter based on the experimental value beforehand from this parameter, 
and is beforehand memorized by ROM32 of ECU30. Although the pressure-loss difference of the value of the exhaust 
pressure which this pressure-loss difference flows [ exhaust pressure ] into the turbocharger 14, and rotates the turbine 
21 , and the air flow rate produced by the compressor 15 linking directly to the turbine 21 is said, It is good also as a 
pressure-loss difference to calculate the difference value of the desired value of the exhaust pressure according to said 
fuel oil consumption decided from the load sensor 41 , and said air flow rate. 

[0034]ECU30 from the data of the air flow rate by the air flow meter 81, and the data of the exhaust pressure by the 
exhaust-pressure sensor 82. The pressure-loss difference of the value of the exhaust pressure which flows into the 
turbocharger 14 and rotates the turbine 21, and the air flow rate produced by the compressor 15 linking directly to the 
turbine 21 is calculated, and filter clogging abnormality judgement is performed with reference to this abnormality 
judgement map M. 

[0035]That is, this abnormality judgement map M sets a vertical axis as a pressure-loss difference, and consists of a 
coordinate plane which set the horizontal axis as the air flow rate produced by the compressor 15. This coordinate plane is 
divided into three area (mode 1E 1t mode 2E 2 , mode 3E 3 ) by two boundary lines. Mode in which pressure-loss difference 
is small area 1E 1 shows the normal mode with little blinding, and mode in which pressure-loss difference is large area 3E 3 
is the mode which shows the abnormalities in blinding. And although some mode 2E 2 located in the middle of mode 1E 1 
and mode 3E 3 are in a clogged state, they are DPF reproduction mode in which combustion removing is possible about 
particles by carrying out the usual filter regeneration processing. 

[0036]That ECU30 will begin (Step 101) to read the abnormality judgement map M from ROM30 if processing starts, The 
exhaust pressure by the air flow rate by the air flow meter 81 and the exhaust-pressure sensor 82 is always supervised, 
and a pressure-loss difference is calculated from the data of an air flow rate, and the data of an exhaust pressure (Step 
102). 

[0037]Next, ECU30 performs filter clogging abnormality judgement based on the pressure-loss value calculated with 
reference to the read abnormality judgement map M, and the detected air flow rate (Step 103). 

[0038]ln the judgment of Step 103, if a pressure-loss value and an air flow rate are in the area of mode 1E V blinding will 

judge with little normal mode (Step 104), and will carry out the return of ECU30 to a start position. 

[0039]ln the judgment of Step 103, if a pressure-loss value and an air flow rate are in the area of mode 2E 2 , ECU30 will 
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judge with DPF reproduction mode, will carry out combustion removing of the particles by the usual filter regeneration 
processing (Step 105), and will carry out a return to a start position. 

[0040]ln the judgment of Step 103, if a pressure-loss value and an air flow rate are in the area of mode 3E 3 , ECU30 will 
judge with abnormal mode (Step 106). Since the clogged state is so remarkable that the filter 22 is difficult to reproduce in 
the usual filter regeneration processing in the case of abnormal mode, ECU30 ~ the WGV valve 91 - opening (Step 107) - 
- the diagram (alarm) which shows the abnormalities in blinding of the filter 22 is turned on (Step 108), and a return is 
carried out to a start position. 

[0041]ln Step 107, if the WGV valve 91 is opened, a part of exhaust gas will flow into the bypass passage 90 which 
bypasses the turbocharger 14 and the filter 22. Then, the quantity of the exhaust gas which flows in the filter 22 can 
decrease, it can act so that the temperature in the filter 22 may be raised, and particles can be burned, and blinding can 
be made to cancel. 

[0042]ln Step 108, the driver can grasp in real time that the abnormalities in blinding have occurred within the filter 22 by 
lighting of a diagram. Therefore, since it means that blinding was not able to cancel the detour processing by WGV91 , 
either when diagram lighting is repeated, artificial reproduction operation, such as exchanging the filter 22, is needed. 
Thus, since it receives unusually [ filter clogging ] and a measure is taken at an early stage, danger, such as engine 
stopping under operation produced by the case where the abnormalities in filter clogging are neglected, and breakage of 
the exhaust emission control device itself can be prevented. 
[0043] 

[Effect of the InventionJThe clogged state of a filter is judged based on the pressure-loss difference of the value of the 
exhaust pressure which flows into a turbocharger and rotates a turbine in the exhaust emission control device of the 
internal-combustion engine of this invention, and the air flow rate produced by the compressor linking directly to a turbine, 
It is that open a bypass valve, and a control means bypasses a turbocharger and a filter and misses a part of exhaust gas 
in the flueway lower stream when a clogged state is remarkable, The quantity of the exhaust gas which flows in a filter can 
be reduced, the temperature in a filter can be raised, particles can be burned, and blinding can be made to cancel. 
Therefore, this invention can provide the exhaust emission control device of the internal-combustion engine which can 
cancel the clogged state of a particulate filter with a catalyst, and can secure the normal rotation of a turbine. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] lt is the general drawing of the internal-combustion engine which applied the exhaust emission control device 
of the internal-combustion engine of this invention. 

[ Drawing 2] lt is a flow chart which shows the processing for avoiding the processing and the clogged state which judge 
whether there are any abnormalities in blinding of the filter contained in the exhaust emission control device A concerning 
this embodiment. 

[Drawing 3]lt is an explanatory view of an abnormality judgement map. 
[Description of Notations] 

1 The main part of an organization 

2 Cylinder block 

3 Cylinder head 

4 Piston 

5 Combustion chamber 

6 Electric control type fuel injection valve 
6a Fuel feeding pipe 

7 Inlet valve 

8 Inlet port 

9 Exhaust valve 

10 Exhaust port 

11 lnha!ation-of-air branch pipe 

12 Surge tank 

13 Air intake duct 

14 Exhaust air turbocharger 

15 Compressor 

16 Step motor 

17 Throttle valve 

18 Cooling system 

19 Exhaust manifold 

20 Exhaust pipe 

21 Turbine 

22 A particulate filter with a catalyst (filter) 

23 Case body 

24 EGR passage 

25 Electric control type EGR control valve 

26 Cooling system 

27 Common rail 

28 Fuel pump 

29 Fuel pressure sensor 

30 ECU (control means) 

31 Bidirectional bus 

32 ROM 

33 RAM 
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34 CPU 

35 Input port 

36 Output port 

37 A/D converter 

38 Drive circuit 

40 Accelerator pedal 

41 Load sensor 

42 Crank angle sensor 
70 Exhaust pipe (flueway) 

79 Exhaust temperature sensor 

80 Air cleaner 

81 Air flow meter (outlet side air flow rate detection means) 

82 Exhaust-pressure sensor (entrance-side exhaust-pressure detection means) 

83 Oxygen sensor 

90 Bypass passage 

91 WGV (bypass valve) 

A Exhaust emission control device 
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DRAWINGS 



[Drawing 3] 
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[Drawing 2] 
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